INTRODUCTION
Health is highly recognized as a key element of human capital that provides more time for working and improving utility [1] . Human capital investment is one of the major factors in assuring economic growth and sustainable development [2] and this can be realized through increased healthcare expenditure both at individual and national levels. Making more efforts on health improvement is widely considered as the main concern of any nation and this can be realized when enough health care expenditure is allocated [3] . Health expenditure comprises the delivery of health services (preventive and curative), family planning activities, nutrition activities, and emergency health aid [4] .
Health expenditure per capita in Sub -Saharan African countries for the year 2000 was $ 101.7 and later rising to reach $ 198.7 in 2015. However and this has been reported insufficient as the health care load in the region outweighs healthcare expenditure allocations [5] . Lack of considerable attention on the role of adequate health care expenditure is one of the reasons for inadequate health resource allocation in Sub-Saharan Africa. Consequently, in 22 of the 45 Sub-Saharan African countries, health expenditure is below the minimum level of US$ 44 per capita in 2009 and is mostly funded from aid and mortgages [6] .
In recent years, Sub-Saharan African countries have continued to register the lowest health care expenditure rates as compared to other regions. For instance, health expenditure per capita in North America, European Countries, Latin American and Caribbean regions and Sub-Saharan African was about $ 9,031, $ 3,183, $ 63 and $ 84 in 2016 respectively [7] . These statistics indicate that Sub-Saharan African countries need to improve investment on health to catch up with other regions of the world.
In most countries, there are normally two sources of funds in the health sector. Health expenditures are mainly from public and private sources. Public sources represent expenditures allocated for the health sector by governmental agencies including external donor funds whereas private sources are households who spend directly (outof-pocket) during the time of acquiring health services. Besides, health insurance and some other non-governmental organizations aimed at offering healthcare services are also taken as part of the private source.
Governmental agencies in each country normally cover the biggest share of public health expenditure. For instance, in 2001, the Africa Union states approved the Abuja declaration aiming at improving public health spending. However, only one country in the region attained a target which was about 15% of the annual budget [8] . On the other hand, in Sub-Saharan Africa, the private health care expenditure accounts for the largest rate of total expenditure on health, with a slight change in 2010 to 55% from 61% in 1995 [9] . As part of the private sources, most citizens were required to meet much of the healthcare costs and this was a major burden on households who spent from their pocket at the time of acquiring health care services, often exceeding their capacity to pay which further lead to increased poverty levels in most households [10] . Over the years there was however increased expenditure in both categories in Sub-Saharan Africa. for instance, Public and private health expenditure per capita in Sub-Saharan Africa incresead from about $32 and $62 in 2000 to $69 and $102 in 2014 respectively [7] .
Health care expenditure is the key determinant on human capital investment. An increase in health care expenditures possibly increase coverage quality health services and improve the availability of basic medicines, thereby strengthen human capital, which is a potential source of improved labor productivity, better life and general wellbeing [11] . Numerous empirical studies have previously investigated the association between health expenditure and health outcome using various proxies such as life expectancy, infant mortality, under-five mortality, and crude death. For example, [12, 13, 14, 15] provided evidence that an increase in health care expenditure secured a better health outcome.
Until the end of the 20 th century, Sub-Saharan Africa was identified for high infant mortality and low life expectancy but from the beginning of the 21 th century onwards infant mortality had declined from about 500 to 150 per 1,000 live births and the average life expectancy at birth improved from 30 to 50 years [16] . However, the role of health expenditure in attaining improved health outcome has not received much attention especially in Sub-Saharan Africa. This gap necessitated this study so as to investigate the relationship between health expenditure and four main health outcomes (Life expectancy, Infant mortality, Under-five mortality and Crude death) in Sub-Saharan Africa. More on, it examined the separate effects of public and private health expenditure on health outcomes. The problem of endogeneity was solved using linear dynamic generalized method of moment using instrumental variables as a method of estimation. The rest of this paper is organized as follows: Section two presents critical reviews of empirical literatures; section three describes empirical model and estimation techniques. The empirical results and discussion are described in section four, followed by Conclusion, Recommendation and Future Avenue.
LITERATURE REVIEW

Theoretical Review
Health is widely considered as the essential element in measuring the living condition of the people. Healthy individuals are always effective in accomplishing their tasks. In so doing, they can generate appropriate income which further allows them to lead a better status of living. Most of the literature revealed that the Grossman health theory is considered as one of the best theoretical foundations in health economics. On the basis of [1] theory, health is taken as a capital good that is not subject to an immediate depreciation. Health capital is an investment in the stock of individual's health for better wellbeing. Demand for Healthcare is one of the basic inputs to make investments in health capital. [1] also indicated that the health capital may raise, drop, or remain constant over time depending on various economic, social and environmental factors such as education, age, income status, illness, and injury. Studies show that health could not be passively acquired from markets. Instead, it needs serious attention in linking time and investment on health through utilizing healthcare services. As per [1], healthcare is taken as one of the inputs in the health capital sequence that yields a better outcome on physical and mental health. In addition, he specified that economic, social and environmental determinants play a vital role as an input to bring a better health outcome.
This study takes healthcare expenditure as an input and life expectancy & mortality as an outcome. This could be still similar to [1] logic in the sense that an increase in healthcare expenditure significantly affects the health care through allocating enough medical and human resources. Improved mental and physical health conditions stated as an outcome in Grossman's health theory possibly brings a better life expectancy and lower mortality. In a similar concept to that of Grossman, Wagstaff described healthcare as one of the major inputs in reaching health outcomes like low mortality and higher life expectancy [17] . Furthermore, he also noted that an improved health care service results in a longer life expectancy & lower mortality and this could be attained and is determined by the accessibility of health resources. Based on the theoretical thoughts of Grossman and Wagstaff, this study uses economic, social and environmental factors as inputs and life expectancy, infant mortality, under-five mortality and crude death as outputs.
Empirical Studies
In the history of health economics, only a few Studies depict the relationship between health care expenditure and its outcome. Currently, this issue is getting attention by a number of scholars and literature in this aspect most commonly considered health expenditure as an independent variable and major health outcome proxies such as life expectancy, infant mortality, under-five mortality and crude death as a dependent variable. In addition, a number of socio-economic variables like GDP, urbanization, unemployment and HIV prevalence have been used as control variables. Available studies on the association between health expenditure and health outcomes revealed mixed results. Some of the studies proved no relationship between health care expenditures and its outcome. For instance, for the years 1995 -2013, the effect of public health expenditure on health outcomes was studied by Popoola [18] in Tanzania. A full Bayesian time series approach was used and results showed that government health expenditure had no impact on health outcomes like an infant and under-five mortality. In addition, an empirical investigation was carried out [19] in Nigeria to examine the association among life expectancy, public health spending and economic growth for the period 1997-2008. A vector autoregressive (VAR) model was used and the results of the study disclosed that there is no bidirectional relationship between life expectancy and public health expenditure.
Very few research works found insignificant relationships between health care spending and health outcome. For example, a study conducted by Grossman [1] explored an insignificant relationship between public health spending and infant & under-5 mortality. In addition, Burnside and Dollar [20] also revealed an insignificant relationship between health care spending and health outcomes mainly on infant mortality. Furthermore, using cross-sectional data for 50 countries, Sanjeev et al. [21] examined the relationship between public health expenditure and health outcome (infant and children) and found insignificant relationship. Finally, the role of health care expenditure in predicting health outcome (infant mortality) in 177 developed, developing and underdeveloped countries was examined by Kim and Moody [22] . The findings of the study revealed that health resources (health expenditures) have an insignificant effect on infant mortality rate. They suggest that the effect of healthcare resources on the health status of the people is low as compared to the contribution of other socioeconomic factors.
Studies reviewed below witness the relationship between health care spending and health outcomes.
A study done by Emanuele et al. [13] considered 133 low and middle-income countries for the year 1995, 2000, 2005 and 2006. Having used fixed effect panel data regression, they examined the relationship between country health spending and health outcome where infant and child mortality has been taken as proxies for the health outcome. The obtained result showed the significant effect of health care spending on reducing infant and under-five child mortality rates with an elasticity of 0.13 to 0.33 and 0.15 to 0.38 respectively.
To investigate the association between the dynamic of the inputs and the outputs of a health care system, Cochrane et al. [15] carried out a study on 175 countries in the world for the period 1995-2010. Employing Panel data fixed effect method, a significant association between health expenditure and life expectancy has been discovered.
Based on the data collected from 18 developed countries, World Bank [16] investigated the relationship between public health expenditure and mortality rate over the period 1969 to1971. The results indicated that higher public expenditure is related to a lower mortality rate.
Some of the scholars have also done a few studies on OECD countries to determine the effect of health care expenditure on the health outcome. Mark and Jodi [23] collected data from 20 OECD countries for the years 1960-1992 and conducted research applying health production models. They investigated the effect of public financing of health expenditures, insurance coverage and other factors on health outcome. The findings of the study showed that an increase in health expenditure resulted in a significant negative effect on the mortality rate. Accordingly, a 1% increase in public health expenditure decreases mortality rate by 0.13.
Research works focusing on the Middle East and North Africa region was conducted by Fevzi et al. [24] and they examined the impact of healthcare expenditure on a selected health outcome for 19 countries from 1990-2010. Pooled and Fixed effect panel data regression was employed and the results indicated that an increase in healthcare spending significantly affected the health outcomes by reducing infant mortality rate, under-five mortality and maternal mortality in the regions. Specific findings in public healthcare spending revealed that a percentage increase in per capita government expenditures dropped the infant mortality rate by 0.9%, the under-five mortality by 1.8%, and maternal mortality by 0.3% and a percentage increase in the private health care expenditure resulted in a reduction of the infant mortality rate by 0.9%, the under-five mortality rate by 0.3%, and maternal mortality rate by 0.09%.
A study focusing on 47 African countries was carried out by John and Andrew [25] for the period 1999-2004. Fixed effect panel data regression was used to investigate the effect of health expenditure on health outcomes (infant and under-five mortality). The results indicated that health expenditures are certainly important contributors with a significant effect on infant and under-five mortality. However, independent findings in Sub-Sahara and North Africa countries showed variation in health outcomes with the former indicating a positive and significant association but this is not true in the case of North Africa. Results indicated that a 10% increase in total health expenditure reduced under-five and infant mortality by 21 and 22% respectively. However, a 10% increase in public health expenditure brought a reduction by 25 and 21% in under-five and infant mortality rates respectively.
In Sub-Saharan Africa, the relationship between health expenditure and its outcome is an emerging concept and only limited literature are available.
Based on the data collected from 45 Sub-Saharan African countries during the years 1995-2011, Jacob and Akanni [26] examined the relationship between health care spending and child health outcomes (infant mortality, under-five mortality and neonatal mortality). A negative and significant relationship has been obtained using Fixed and Random effect panel data regression models with elasticities of -0.11, -0.15 and -0.08 for infant mortality, under-five mortality and neonatal mortality respectively. Moreover, the effects of public health expenditure on health outcomes were investigated by Lawanson [27] over the period 2003-2007 across 45 Sub-Saharan African Countries. 2SLS and fixed effects estimates were used and results indicated that public health expenditure has a positive effect on life expectancy but negative regarding mortality rate.
The other study conducted in Sub-Saharan Africa by Carl and Romain [28] examined determinants affecting child mortality over the period 2000-2011. Panel data fixed, random effect and the instrumental variable method was used and the results disclosed a significant relationship between public health spending and under-5 child mortality rate. In addition, John and Shirin [29] studied the Effectiveness of Health Expenditure on the performance of the healthcare system in Sub-Saharan Africa for the period 1995-2011. The General method of moment technique was used and results showed a greater and immediate effect of health expenditure on immunization, malaria, AIDS and nutrition but a lower impact has been recorded for health outcomes like life expectancy and infant mortality. They further highlighted that the effectiveness of public health expenditure in achieving its primary objective could be strengthened with an improvement in health care service delivery and better participation of female education program.
Besides, 44 countries in Sub-Sharan Africa has been considered By Jacob et al. [30] to examine the effect of health care expenditure on the health outcome over the period 1995-2010. While using fixed and random effects panel data regression models, results indicated that health care expenditure significantly increased life expectancy at birth and also significantly reduced death & infant mortality rate. More on, both public and private health care spending showed a strong and positive association related to health status although the public one had a relatively higher impact. Accordingly, a percentage increase in total, public and private health expenditures leads to an increase in life expectancy by about 0.7, 1 and 0.5 years respectively. A percentage increase in total, public and private health expenditure dropped infant mortality rate by about 3, 4 and 2 infants per 1000 live birth respectively. A percentage increase total, public and private health expenditures reduced the crude death rate by about 0.6, 0.8 and 0.4 per 1000 people.
Based on the data collected from 46 Sub-Saharan African countries during the years 2000-2015, [20] examined the effects of public health spending, HIV prevalence, child immunization, access to basic drinking water, and sanitation on health outcomes (life expectancy, infant mortality and under-five mortality). The fixed effect, random effect, and OLS estimation methods were employed and results depicted that public health expenditure, children immunization and access to basic drinking water do have a negative and significant relationship with infant and under-five mortality rate, but positively associated with HIV prevalence. On the other hand, public health expenditure, children immunization and access to basic drinking water showed a positive and strong association with life expectancy but a negative association with HIV prevalence. Specifically, a percentage increase in health expenditure per capita decreases under-five mortality and maternal mortality by about 0.5 and 0.35% respectively. He also emphasized that improving public health expenditure, provision of basic drinking water and sanitation, expanding immunization and decreasing HIV prevalence rate are important contributors in achieving sustainable development goal in Sub-Saharan Africa.
There are also studies conducted at a national level aimed at exploring the relationship between health expenditure and health outcomes. In Nigeria, the effect of public health expenditure on health outcomes (life expectancy and infant mortality) was investigated by [3] for the years 1981-2014. Using the error correlation method as a specification technique, an increase in public health expenditure brought an improved life expectancy and reduced infant mortality. Besides, other variables such as urbanization and HIV prevalence have a significant effect on health outcomes. Specific results showed that a percentage increase in public health care spending resulted in a 0.03% improvement in life expectancy. On the other hand, an increase in public health spending decreases infant mortality rate by about 0.35% per 1000 live birth.
In Ghana, Micheal and Ramu [31] examined the effect of public health spending on health status for the years 1990-2012. They used Ordinary Least Squares and Newey-West regression techniques and results indicated that public health expenditure resulted in significant negative effect on infant mortality. More precisely, a percentage increase in public spending decreases infant mortality rate by about 0.106% per 1000 live birth.
A study done by Rhe [32] examined the effect of health expenditure on life expectancy at birth and infant mortality rate over the years 1985-2010 in Korea. Using time serious data, the obtained result showed a significant and positive effect of health care spending on the two proxies of health status with an elasticity of 0.01 to 0.02. Control variables like a number of physicians and hospital beds have also a strong contribution to the health status with an elasticity of 0.04 to 0.13. He came to the conclusion that health expenditure is likely to be effective in the long run but some of the control variables are more effective in the short run.
Using the error correlation method, Akinkngbe and Mohanoe [33] explored the relationship between public health expenditure and health status in Lesotho. The findings revealed that public health expenditure has a significant effect on life expectancy, infant and under-five mortality. Besides, other control variables like availability of physicians and immunization are also determinants for the health status.
Summary of Empirical Studies and Research Gaps
Literature reviewed above showed mixed results depending on different factors such as geographical location, time and method of analysis. Some studies like [13, 14, 15] have shown the significant impact of healthcare spending on health outcomes and others such as [34, 35] found no relationship between health expenditure and health outcome. The empirical findings indicated that the exact relationship between health expenditure and health outcomes is ambiguous. This indecisive debate opened a way to conduct further study in this area. In addition, majority of the literatures have inadequacy to examine the independent effects of public and private health spending on health outcome and they considered only limited health outcome indicators. Therefore, this study examined the distinct effect of public and private healthcare expenditure on various health outcomes measured by Life expectancy, infant mortality, under-five mortality and Crude death. More on, only a few of the studies emphasized endogenous issues that resulted from an incidence of measurement errors, omitted variables, and reverse causality. Hence, this study considered the problem of endogeneity by means of linear dynamic generalized method of moment's instrumental variable (LDPD GMM-IV) as a method of estimation.
METHODOLOGY
Population of the Study and Data Sources
In this study purposive sampling technique was used with 39 Sub-Saharan Africa countries out of 45 being considered for the study with the period spanning from 1995 to 2014. In the sampling, countries for the selected years are chosen based on the availability of relevant data. Annual panel data was used for the period 1995-2014 and are sourced from the World Bank, world development Indicators and World Health Organization.
Theoretical Framework
For this study, the health production function for examining the relationship between health expenditure and health outcomes is on the basis of [36] who followed Grossman [1] . The association is expressed as follows.
= ( ) (1)
Where H denotes the health output and x is a vector that stands for separate inputs to the health production function F.
Rearranging Equation (1) and substituting the value of x by different variables such as economic, social and environmental factors results in the specification as presented in equation (2) below;
Where H is health outcomes and Y, S & V are vectors representing economic variables, social variables and environmental variables respectively.
Equation (2) can further be re-written in its scalar form as below; = ( 1, 2,…., ,; 1, 2,…., ,; 1, 2,…., , (
Where, H represents health outcome, ( 1, 2,…., ,)= Y;
( 1, 2,…., )=S; ( 1, 2,…., ,)=V and n, m and l are different variables under each sub-groups respectively. Equation 3 is transformed on the basis of a Cobb-Douglas production function. The health production function associates health outcomes with three major factors treated as an input of the health production system, equation (3) 
Empirical Model
For the purpose of investigating the impact of health expenditure on health outcomes represented as life expectancy, infant mortality, under-five mortality and crude death, model (1) contains health expenditure and a set of control variables. This is the standard model to examine the association between health expenditure and health outcomes. In general form, an econometric model is written as follows.
Wher is the natural logarithm of health outcomes (life expectancy, infant mortality, under-five mortality and crude death) in country i at year t,
is the natural logarithm of health expenditure and are control variables which comprises: natural logarithm of GDP per capita, urbanization, unemployment, immunization, HIV prevalence and access to basic drinking water. The coefficient is an estimate of health expenditure and is expected to be positive for life expectancy and negative for infant mortality, under-five mortality and crude death. Ψ is the coefficient of the vector of control variables.µ is error terms which include country and timespecific effects.
To simplify the equation using a common denominator, βi is substituted in the coefficients and written as follows.
Where, H = Health outcomes (Life expectancy, Infant Mortality, under-five mortality, and Crude) in a country i at a time t; HE = Total health expenditure per capita; GDP = Gross domestic product Per Capita; UR = Urbanization as a percentage of the total population; UE = Unemployment as a percentage labor force; IMM = Child immunization as a percentage of children who received vaccination; HIVP = Human immune virus prevalence as a percentage of people infected with HIV; BDW = Basic drinking water as a percentage of people having access to drinking water Time invariant and captures country-specific effects that were not included in the model The error terms that are assumed to be normally distributed.
As a proxy for health outcomes; Life expectancy, Infant mortality, under-five mortality and Crude death rate can be specified in equation (8), (9), (10) and (11) respectively.
LE represents a life expectancy
IMR stands for infant mortality rate
IMR stands for under-five mortality rate
CDR denotes crude death rate
As total health expenditure is a sum of the public and the private health expenditure, to investigate the separate effect of public and private health expenditure on the four health outcomes (Life Expectancy, Infant Mortality, under-five mortality, and Crude Death) the following models are specified in equation (12), (13) , (14) and (15) 
Estimation Method
The robustness of the results was confirmed by different estimation methods. The first two estimation methods include fixed and random effect techniques respectively. The two estimation methods can allow controlling for time-invariant changes between individuals and individual specific effects associated with independent variables. Using fixed effect dummy for each country, the pure effect of health expenditure was estimated by considering the influences specific to each country. The time fixed effect results indicated that dummies for every year are zero, this confirms that health expenditures do have a direct effect on life expectancy, infant mortality, under-five mortality and crude death at a particular time. Hausman test was used to decide on the appropriate estimation technique between fixed and random effects. To overcome problems related to heteroskedasticity and autocorrelation the option robust was used. It is vital to provide attention that even if fixed and random estimators seem to be appropriate to the pooled ordinary least square, they cannot address the issue of endogeneity well [37] . The endogeneity of health expenditure has been explained by different authors such as [38, 39] . Similarly, the Durbin endogeneity test result for this study indicated that health expenditure is endogenous. Estimation with these conditions could bring inconsistent and biased results. To overcome the challenges, linear dynamic panel model (LDPM) estimators were employed which is a hybrid model derived from the works of Arellano and Bover [40] and Blundell and Bond [41] and allows to run instrumental variables. LDPM is an appropriate method to solve the issue on endogeneity which is not true with the other methods like fixed and random effects. Precisely, the Generalized Method of Moments instrumental variable linear dynamic panel model is applied. For the sake of comparison, this study presents the regression results of LDPM and fixed & random effects panel data models. In the estimation process, diagnostic tests such as Wald, Arellano-Bond autocorrelation and Sargan were used to assure its validity. The significance of each explanatory variable is verified by the wald test. Arellano-Bond autocorrelation is applied to identify serial correlation in the disturbances and it ensures the consistency of the estimates. The validity of the instrument is checked by Sargan tests of overidentifying restrictions on the essence that residual should be uncorrelated with instruments.
RESULTS AND DISCUSSION
Descriptive Statistics
From Average per capita GDP was nearly $ 2,206. In Sub-Saharan Africa, about 38% of the total population has been living in urban areas. Of the labor force, almost 10 percent were unemployed. Approximately, 71% of the children at the age of 12-23 months have received a vaccination. The average HIV prevalence rate was nearly 6.9%. However, one country has shown a maximum prevalence rate of 30%. Of the total population, on average, 58% of the people were having access to basic drinking water services. From Table 1 , the average per capita GDP has the maximum value. All variables do show a positive range which indicates that the mean is normally distributed.
Health Expenditure and Life Expectancy at Birth
In the fourth column of Table 2, Health expenditure has been noticed to be one of the factors influencing health outcomes in Sub-Saharan Africa. The findings indicated that total health expenditure was found to have a positive and significant coefficient of 0.05 at 1% significant level. An increase in total per capita health expenditure by 1% would increase life expectancy at birth by about 0.05 % in Sub-Saharan Africa. An increase in healthcare investment is likely to ensure improved healthcare services which leads to a longer life expectancy [42] . This result is consistent with [43, 3, 44, 45, 33] who found a positive and significant association between health expenditure and life expectancy. In contrast, [46, 10] found no relationship between health expenditure and life expectancy.
The finding obtained from the public health care expenditure variable provides a piece of substantial evidence that public health care expenditure possibly contributes towards improving a better life expectancy. The findings indicated that public health expenditure was found to have a positive and significant coefficient of a 0.01 at 1% significant level. A percentage increase in public health expenditure per capita would lead to about 0.01% increase in life expectancy at birth. Public health expenditure is found to be an important contributor to life expectancy, this is due to a strong effort headed to attain universal health coverage which comprises building an effective health information system, provision of medicines, expansion of preventive services and making health information campaigns and provision of public health regulatory services. These are essential public health services financed from public sources of health expenditure and plays a significant role in improving the health care services which are a root to achieve a higher life expectancy.
The findings indicated that private health expenditure was found to have a positive and significant coefficient of a 0.03 at 1% significant level. A percentage increase in private health expenditure per capita would lead to about 0.03% increase in life expectancy at birth. It is because in Sub-Saharan Africa private sources of health expenditure has got the main share of the total health expenditure. Governmental agencies in each country are supposed to cover the biggest share of investment on health. However, in Sub-Saharan Africa, public health expenditure is mostly financed from donations and loans [47] . As part of the private sources, this brings more burden on households who spend immediately from their pocket at the time of acquiring health care services. Greater private health expenditure resulted in catastrophic expenditure which leads to poverty [10] . 
Notes: 1) FE-Fixed Effects Model; RE-Random Effects Model; DPDE-Dynamic Panel Data Model; 2) t-values are for the FE Estimation, and z-values are for the RE and LDPD estimations are shown in the parentheses; 3) Where p=are the probability value; 4) Regression results based on equation 9 considers total health expenditure; 5)
Regression results based on equation 13 comprises public and private health expenditure distinctly 
Health Expenditure and Infant Mortality Rate
In the fourth column of Table 3 , fixed effect, random effect and dynamic panel data estimates indicate the effects of total health expenditure on infant mortality (Regression results based on equation 9 ). The seventh column shows the separate effects of public and private health expenditure on infant mortality (Regression results based on equation 13). Health expenditure has obtained to be one of the factors influencing health outcomes in Sub-Saharan Africa. As presented in model 4 of Table 3 , health expenditure brings a substantial effect on infant mortality.
The findings indicated that total health expenditure was found to have a negative and significant coefficient of 0.2 at 1% significant level. An increase in total per capita health expenditure by 1% would decrease Infant Mortality per 1000 live birth by about 0.2% in Sub-Saharan Africa. An increase in health care expenditure is expected to bring improved health care services. Particularly, enough health care investments aiming at improving the quality of maternal and newborn care services would lead to a lower infant mortality rate. This result is in line with [26, 48, 49, 12, 15, 50] who found negative and significant association between health expenditure and infant mortality. A study work done by [51, 22] found insignificant relationship between health expenditure and infant mortality. On the other hand, other authors like [52, 53] got a positive association between health expenditure and infant mortality.
The separate public and private effect on infant mortality as presented in the regression results based on equation 13, public health expenditure was found to have a negative and significant coefficient of 0.13 at 1% significant level. A percentage increase in public health expenditure per capita would lead to about 0.13% decrease in infant mortality per 1000 live birth.
The findings indicated that private health expenditure was found to have a negative and significant coefficient of 0.02 at 1% significant level. A percentage increase in private health expenditure per capita would lead to about 0.02% decrease in infant mortality per 1000 live birth. A study conducted in Sub-Saharan Africa by [30] also provided evidence that private health expenditure has a significant association with infant mortality (A percentage increase in private health expenditure dropped infant mortality rate by 2 infants per 1000 live birth). In contrast, [54] examined a comparison study on the effects of public and private health expenditure on health outcome in Mediterranean Countries. The findings show that private health expenditures did not have any significant association with health outcome.
A strong relationship between health expenditure and infant mortality in Sub-Saharan Africa is due to the ongoing growth in health expenditure. The progressive trend in healthcare expenditure brought a strong effect in improving the health status of the infants in two ways. One is through providing several child vaccination coverages and the rest in delivering health education lessons for better care of infants. The merits listed above contributed much on reducing the number of infants dying.
Public expenditure on health in Sub-Saharan Africa has a strong influence on reducing infant mortality as compared with private health expenditure. Besides its main activity of providing healthcare facilities, the contribution of the public sector plays a vital role in child malnutrition, birth control and other preventive healthcare activities which is not normally addressed by the private one.
Health Expenditure and Under-five Mortality Rate
In the fourth column of 
Health Expenditure and Crude Death Rate
CONCLUSION AND RECOMMENDA-TION
The results showed a positive and significant relationship between total, public and private health expenditures and life expectancy at birth. It also revealed negative and significant association between total, public and private health expenditures and infant, under-five and crude deaths. Therefore, an increase in total, public and private health expenditures plays a remarkable role in improving life expectancy and reducing infant, under-five, and crude deaths in Sub-Saharan Africa. Even though both public and private health expenditures are essential elements in improving health outcomes in Sub-Saharan Africa, public health expenditure had comparatively greater effect. The results clearly suggest that other determinants like GDP per capita, urbanization, immunization, and access to basic drinking water brought enhancement on the health outcomes. On the other hand, HIV prevalence rate and unemployment are also factors that reduce life expectancy and increase infant & under-five and crude deaths.
The association between health care expenditure and health outcomes is a center of attention by policymakers aimed at improving health expenditure. This study provides evidence that health expenditures are an important element in improving health outcomes and contributes new pieces of evidence for the literature on the separate effects of public and private expenditure on the health outcomes.It also provided direction on health policy amendments targeted at increasing the amount of health expenditure thereby resulting in improved health outcomes.
The main policy suggestion that can be drawn from this study is that the governments of Sub-Saharan African countries should enhance the budget allocated to the health sector. This enables the health sector to achieve healthrelated Millennium Development Goals, strengthen coverage of well-functioning quality health care delivery and availability of essential medicines. However, compared to other regions, the level of resources allocated to the health sector is very low in Sub-Saharan Africa. Governments should provide higher priority to the health sector in their annual budget allocation. Hence, more effort by the policymakers is expected to achieve the Abuja declaration of 2001. The declaration aspires to guide on the allocation of resources by member countries to the health sector of individual countries, it states that member countries should aim at increasing the amount allocated to the health sector to at least 15 percent of their annual national budget. In addition, public healthcare expenditure can be designed on the way to attain better health outcomes by improving child health services, maternal health services, infection disease management, child immunization coverage and HIV prevention and control programs.
An increasing governmental budget alone may not be adequate to achieve quality-based health system in the region. There is a need to diversify domestic funds for health by collecting taxes on harmful products like tobacco and alcohol. This can reduce excess consumption thereby assures better health outcomes, and improve the resources allocated for the health sector. Moreover, special attention should be paid to develop and endorse health care financing strategy focusing on raising or mobilizing funds through introducing social or community-based health insurance. Apart from its role in financing the health sector, social health insurance improves access to quality health services and it protects the society from financial burden as a means of allowing more people to use required services without suffering from out-of-pocket payment which is harmful to households' welfare. World Health Organization [50] provided evidence that in the year 2010 most of Sub-Saharan African Countries experienced the highest burden of diseases and catastrophic health expenditure.Social Health Insurance protects society from catastrophic healthcare spending by mobilizing funds to allow crosssubsidization between the rich and the poor as well as the healthy and the sic [59] .
Countries need to adopt policies that will expand the immunization program to all age groups as part of the school legislation. Plus, launching a general public health education program on availability, coverage, and importance of immunization is crucial to meet the wellbeing and productivity of the population. Policies on HIV through legislation, resource allocation on programs geared towards HIV testing and availability of retroviral drugs would bring improvement on the health outcomes. More on, better health outcomes could also be attained through conducting prevention programs to reach out the vulnerable members by educating them about transmission mechanisms, risks and modes of exposure. Government policy focusing on tax reduction legislation aimed at reducing unemployment rates, improved innovation, and growth of entrepreneurship should be designed that enhance employment creating ventures, income sustainability, consumption and investment growth. These initiatives would likely promote a positive impact on health outcomes. Policies on urbanization such as devolution of resource legislation are expected to bring investment that will result in improved access to education, health care, infrastructure, basic drinking water, and housing thereby assuring a significant contribution for a better health outcome.
FUTURE AVENUE
To obtain better results, it will be good if future studies could consider micro-level data on each of Sub-Saharan African Countries. More on, this study used only limited health outcome indicators and thus it will be better if future studies could address the other proxies like neonatal and adult mortality.
